The binary mixture of 1-(para-Chloro benzylidene amino) -4-(2-n-hexylthio-1,3,4-oxadiazole5yl) benzene and 1-(para-Nitro benzylidene amino)-4-(2-n-hexylthio-1,3,4-oxadiazole-5yl) benzene with different mole fractions has been characterized by a hot stage polarizing optical microscope (POM) to determine the type of texture, then investigated by differential scanning calorrimetry (DSC) technique to determine the specific enthalpies and transition temperatures of phases. The enthalpies of mixing have been calculated to suggest the molecules type.
Introduction
The importance of liquid crystals lies in their a wide range of technological applications in display devices and other optical devises [1] [2] [3] [4] . They are also attractive compounds for fundamental studies because of their structural, transitional, orientational, thermal and optical properties [5, 6] . Liquid crystals are phases of matter whose intermediate between a crystalline solid and an isotropic liquid, that called mesophases [7] [8] [9] . A variety of mesophases attributed to differences in orientational and spatial ordering of molecules. Nematic (N) and smectic (Sm) phases are commonly intermediated phases between the crystal (C) and the isotropic liquid (I) [10] .
Regarding importance and unique applications of liquid crystals, some requirements and characteristics need to be satisfied, such as the existence of the mesophase at the desired temperature of operation and the stability of mesophase range. Although there are many liquid crystalline materials, some difficulty is often experienced in achieving technologically useful temperature range for the existence of mesophase and response to external fields, as well as stability of the substance. To overcome this difficulty, mixture can be used . A binary mixture has transitions at temperatures in between the transition temperature of the pure compounds [11] .
The thermodynamic data of solidus-liquidus equilibrium which obtained from differential scanning calorimetry (DSC) give many important thermodynamic functions in studies of binary mixtures [12] . Continually, in the thermodynamic considerations eutectic term can be P-ISSN: 2222-8373 E-ISSN: 2518-9255 defined as a heterogeneous system that containing on two or more solidus phase which are in an equilibrium with a single liquidus phase, so for this corresponds the lowest liquidus temperature in the binary solidus -liquidus diagram of state [13] . There are a few binary mixtures, which conform to simple eutectic behavior [14] , whereas the others do not [15] .
In many cases it is not always possible to bring down the temperature range of mesophase concerned without affecting the properties of the constituent pure components [16] .
The present work is details studied concerning phase diagram, determination of excess thermodynamic quantities G E , S E and H E , the mixing behavior and the interactions of binary systems are discussed. 
Results and Discussion
The general structure of pure compounds showed in Scheme (1). (2), (3), (4), (5), (6) and (7) show the thermal analysis of binary mixtures.The phase diagram of crystal-smectic and smectic-isotropic phase of the studied binary system is shown in Figure ( Where (∆ ) . is the experimental value of enthalpy of fusion, is mole fraction and ∆ is enthalpy of fusion of the pure components.
Thermo chemistry suggests that, the type of structure of binary mixtures determines depending on the sign and value of enthalpy of mixing. Therefore, there are three kinds of structures that suggested: (a) quasi eutectic for mixture which has ∆ H ˃0, (b) clustering of molecules in mixture which has ∆ H˂0, and (c) molecular solutions, for mixture which has ∆ H = 0 [10]. In this studied system, the negative values of ∆ H refer to there is a clustering in molecules of the binary mixture melts, as shown in Table ( 2).
The deviation from an ideal behavior can be proposed through calculating excess thermodynamic functions which give more quantities insight concerning the specificities of the molecular interactions. The excess thermodynamic quantities are obtained by the difference between the thermodynamic functions of mixing for an experimental mixture and the analogous values for an ideal mixture at the same pressure and temperature conditions.
Additionally, to understanding the nature of interactions between components which forming eutectic mixture, the thermodynamic excess quantities; the excess free energy G E , the excess entropy S E and the excess enthalpy H E can be calculated.
The excess free energy G E was estimated by using the following equation[18,19]:
Where is the mole fraction, 1 is activity coefficient, R is the gas constant and T is the liquidus temperature.
The activity coefficient values of a component i in attendance the mixture melt is estimated by:
Where ∆ is heat of fusion.
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The positive magnitudes of the excess free energy , indicates that there is a weak interactions between the two binary components which forming the mixture melt then a strong association among the similar molecules [20] . 
Equation (3) is derived from corresponding the general conditions of phase equilibrium between the two phases, the enthalpy of fusion is independent of temperature, so the binary mixture is miscible at all ratios in the liquid phase only. Then, the values of ( 1 ) can be estimated by using equation (5) which obtained from differentiating equation (3) [21]:
The values of excess functions for the crystal-smectic and smectic-isotropic phase transitions are shown in Table ( 2) and (3) respectively.
The functions of excess free energy and excess entropy for the crystal-smectic and smectic-isotropic phase transitions are drawn graphically in Figure (9 ) and (10) respectively.
In view of the analysis of the Table ( 
